In this paper we first analyze the stylized facts of electricity prices, in particular, the extreme volatility and price spikes which lead to heavy-tailed distributions of price changes. Then we calibrate Markov regime-switching (MRS) models with heavy-tailed components and show that they adequately address the aforementioned characteristics. Contrary to the common belief that electricity price models 'should be built on log-prices', we find evidence that modeling the prices themselves is more beneficial and methodologically sound, at least in case of MRS models.
Introduction
The recent deregulation and introduction of competitive markets has totally changed the landscape of the traditionally monopolistic and government controlled power sectors worldwide. The amount of risk borne by market participants has increased substantially, partially due to the fact that electricity is a very unique commodity. Firstly, it cannot be stored economically and requires immediate delivery, while end-user demand shows high variability and strong weather and business cycle dependence. Secondly, effects like power plant outages or transmission grid (un)reliability add complexity and randomness.
Consequently, for the valuation of electricity contracts we cannot simply rely on models developed for the financial or other commodity markets. Despite numerous R. Weron (B) Hugo Steinhaus Center, Institute of Mathematics and Computer Science, Wrocław University of Technology, Wrocław, Poland e-mail: rafal.weron@pwr.wroc.pl attempts (for reviews see, e.g. Benth et al. 2008; Bunn 2004; Kaminski 2004; Weron 2006) , the need for realistic models of price dynamics capturing the unique characteristics of electricity and adequate derivatives pricing techniques still has not been fully satisfied. It is the aim of this paper to study electricity price processes and suggest models that can address the most pertinent characteristics, in particular, the heavytailed price distributions and price spikes.
The paper is structured as follows. In Sect. 2 we present the datasets and explain the deseasonalization procedures. In Sect. 3 we study the distributions of price changes. Next, in Sect. 4 we calibrate Markov regime-switching (MRS) models to deseasonalized prices and evaluate their goodness-of-fit. Finally, in Sect. 5 we summarize the results.
Data
In this study we use mean daily (baseload) spot prices from four major power markets: EEX (Germany), OMEL (Spain), PJM (US) and NEPOOL (US). 
